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THE EARTH SCIENCE 
INSTITUTE CONFERENCE 


MARCH 17-18, 1950 

The second annual meeting of the 
Earth Science Institute was held on 
March 17, 1950, at Boston University. 
The entire slate of officers was reelected 
for the coming year. The Earth Science 
Digest was voted to be the official 
journal of the _ Institute. A complete 
report of the meeting wlil be printed in 
the May Earth Science Digest. 

The Conference on the Teaching of 
the Earth Sciences in the Secondary 
Schools was a complete success, judging 
from the enthusiastic comments received 
from many of those attending the ses- 
sions. Over 100 persons attended the 
two-day conference. Abstracts of the 
papers and a summary of the discussions 
will be printed in the May and June 
issues of the Earth Science Digest. 








AMONG THE EARTH 
SCIENTISTS 


%* Dr. John W. Vanderwilt, consulting 
geologist of Denver, has been named 
president of the Colorado School of 
Mines, succeeding Dr. Ben H. Parker. 


% Dr. Robert R. Shrock has been ap- 
pointed head of the department of geol- 
ogy at the Massachusetts Institute of 
Technology. Dr. Shrock, an internation- 
ally known authority on paleontology, 
joined the M.LT. staff in 1937, and was 
appointed acting chairman of the depart- 
ment last year on the retirement of Dr. 
Warren J. Mead. Dr. Patrick M. Hurley 
has been named executive officer of the 
department. Dr. Hurley, at M.I.T. since 
1938, was appointed assistant professor 
in 1946. Recently he has been engaged 
in research on the applications of nuclear 
science to geology with the Office of 
Naval Research. Dr, Frederick K. Morris, 
professor of geology, will retire next 
July. Dr. Morris, an authority on the 
geological structure of Asia, was profes- 
sor of geology at Pei Yang University, 
Tientsin, China. He was a member of 
the Third Asiatic Expedition of the 
American Museum of Natural History 
He became assistant professor of struc- 
tural geology at M.I.T. in 1927, and was 
advanced to a full professorship in 1931 


*% Prof. C. O. Dunbar, Yale University; 
Prof. R. F. Flint, Yale University; Prof 
L. C. Graton, Harvard University; and 
Prof. A. S. Romer, Harvard University 
have been elected Foreign Members of 
the Geological Society of London 


*% Mr. Gordon M. Stockley has been 
appointed Director of the Geological 
Survey of Tankanyika Territory Mr 
Stockley was formerly chief geologist of 


the Survey 


% Dr. Robert Broom of the Transvaal 
Museum, Pretoria, South Africa, has been 
named an Honorary Member of the 


National Speleological Society. 
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Meetings and Conventions 


@ American Geophysical Union, Annual 
Meeting, May 1-4, 1950. Washington, 
m 


@ International Speleological Congress 
May 27-31, 1950. Monterrey, N.L., Mexico. 


@ Third World Petroleum Congress 
May 28-June 6. The Hague, Netherland. 


@ Rocky Mountain Federation of Miner- 
alogical Societies, Annual Convention. 
June 7-9, 1950. El Paso, Texas. 


@ California Federation of Mineralo- 
gical Societies, 11th Annual Convention. 
June 17-18, 1950. Trona, California. 


@ American Federation of Mineralogical 
Societies, 3rd Annual National Con- 
vention; Midwest Federation of Geolog- 
ical Societies, 9th Annual Convention, 
June 28-30, 1950. Milwaukee Auditorium, 
Milwaukee, Wisconsin. 

@ Wyoming Geological Association, 5th 
Annual Field Conference, 
Kemmerer, Wyoming. 


August 9-11 


@ Northwest Federation of Mineralog- 
ical Societies, Annual Convention, Sept 
2-3, 1950. State Armory, Spokane, Wash 





Cover Photo 


Following the Conference on _ the 
Teaching of the Earth Sciences in the 
Secondary Schools, sponsored by the 
Earth Science Institute, March 17-18, 
1950, a field trip was taken to Squantum, 
Mass., under the leadership of Dr. C. W 
Wolfe. In this month’s cover photo the 
famous Squantum tillite may be seen 
in a 40-foot wave cut cliff at Squantum 
Head. The rock was formerly a deposit 
laid down by a Carboniferous ?) 
glacier, some 250 million years ago. Dr 
Wolfe, on the right, is seen pointing out 
a spit reaching toward the head from 
Edmund M 


Spieker, chairman of the department of 


the distant’ island D1 


geology at Ohio State University, is 
looking at us on the left. A temperature 
of 38 and gale winds accompanied 


the hardy participants on this trip 
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GEOLOGICAL STUDIES IN THE 
MACKENZIE DELTA, ARCTIC CANADA 


HORACE G. RICHARDS 
ACADEMY OF NATURAL SCIENCES OF PHILADELPHIA 
and 
UNIVERSITY OF PENNSYLVANIA 
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Fig. 1 — Sketch map of the Mackenzie Delta. 

During the summer of 1948 I Considerable field work has been 
had the opportunity to make a done on the Pleistocene deposits 
brief trip to the Mackenzie Delta of the Eastern Arctic, and to a 
in Arctic Canada in order to make somewhat lesser extent on those 
some geological investigations, of the Arctic coast of Alaska. How- 
particularly on the Pleistocene ever, little work had been done on 
formations. This work was made the Pleistocene deposits of the 
possible by a grant from the Amer- Mackenzie Delta region since the 
ican Philosophical Society, and a Canadian Arctic Expedition of 
full report on the expedition has 1913-18 (O'Neill, 1924). It has been 
just been published in the Proceed- rather well established by studies 
ings of that Society (Richards, in the Eastern Arctic that the land 


1950). was very much depressed by the 
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Fig. 2 — Part of the Mackenzie River Delta as seen from a plane. 


weight of the Wisconsin (late 
Pleistocene) ice. As the glaciers 
receded, the sea level rose and 
submerged these depressed areas. 
Gradually the land rose, having 
recovered from the weight of the 
ice. Traces of abandoned shore 
lines, frequently with extensive 
deposits of fossil mollusks and 
other marine animals, can be seen 
at various places along the coast 
of Labrador, Hudson Bay and the 
islands north of Hudson Bay. The 
elevation of these shorelines varies 
from a few feet above present sea 
level in parts of Labrador to 450 
feet at Churchill on the west coast 
of Hudson Bay, to 898 feet in 
Hudson Strait, and possibly higher 
farther north. 

Had the same history taken 
place in the Western Arctic, in 
particular in the region of the 
Mackenzie Delta? Several factors 
may have modified this history. 
In the first place, the Arctic Coast 
from the Mackenzie River west- 
ward to Bering Strait was not 
glaciated during the Pleistocene; 


consequently there is some ques- 
tion whether the land could have 
been depressed by the weight of 
the ice. Furthermore, the Mac- 
kenzie River, like the Mississippi, 
carries considerable sediment to 
the sea, and it is highly probable 
that the Delta region of the Mac- 
kenzie, like that of the Mississippi, 
has undergone considerable sink- 
ing since Pleistocene time, and in 
fact, probably is still sinking. The 
fact that the Mackenzie can carry 
sediment only a few months of 
the year, being frozen the remain- 
der, would decrease the amount of 
sediment in comparison with that 
transported by the Mississippi; 
nevertheless, the total amount of 
sediment would probably be suf- 
ficient to cause considerable local 
subsidence. 

With these various problems in 
mind, I left for the Arctic, travel- 
ling by train to Edmonton, Alberta, 
and thence by commercial air line 
to Aklavik, N. W. T. The air trip 
was fascinating as we covered in 
less than two days flying time a 








THE EARTH SCIENCE DIGEST > 5 





distance of almost 2000 miles, a 
journey which until recently had 
required 16 days by slow river 
boat. 

An overnight stop was scheduled 
at Norman Wells, the site of the 
CANOL project. Owing to bad 
flying weather our stop was ex- 
tended to two and a half days, 
which gave us an opportunity for 
an interesting visit to this oil field. 
Because of the abandonment of the 
CANOL project and the dismantle- 
ment of the pipeline to White- 
horse, some of the wells have been 
capped, and only enough oil is re- 
fined on the spot to take care of 
the needs of the Canadian North. 

From Norman Wells we con- 
tinued by plane “down north” to 
the small settlement of Aklavik, 
situated on an island in the Delta 
of the Mackenzie River, about 75 
miles inland from the _ Arctic 
Ocean. This was headquarters for 
various collecting trips. 

One trip, by chartered Piper Cub 
Cruiser plane, took us to Kitty- 
gazuit at the junction of the east 
branch of the Mackenzie River and 
the Arctic Ocean. While no 
thorough survey was possible, no 
Pleistocene marine sands or clays 
were observed on top of the bed 
rock in this region. The beach at 
Kittygazuit, opposite Richards 
Island, contained numerous fossil 
shells, probably of Cretaceous age, 
and it is thought that these were 
washed from hills inland from the 
beach. If Pleistocene fossils occur- 
red anywhere in the vicinity, it is 
thought probable that some shells 
or other fossils would have been 
transported to the beaches, as is 
the case along Hudson Bay and 
elsewhere in the Eastern Arctic. 

Deposits of ground ice or “fossil 
ice’’ (solid masses of ice in the 
permanently frozen ground) were 
noted along the coast northeast of 
Kittygazuit. Some of this ice may 
actually date from the Pleistocene. 


Another plane trip took us over 
the western edge of the Delta and 
over the drift ice of the Arctic 
Ocean to Herschel Island, some 150 
miles northwest of Aklavik and 
opposite the mouth of the Firth 
River. This island had formerly 
been an important whaling station, 
but had been abandoned for the 
past fourteen years until the re- 
opening of the R.C.M.P. barracks 
a few weeks prior to our visit. 
Other than a few Eskimo families 
the two “mounties” were the only 
inhabitants of the island and con- 
sequently were very glad to wel- 
come us as Visitors. 


Some years ago O’Neill had col- 
lected Pleistocene fossils from the 
bluffs along the shore of this 
island, and fortunately we were 
able to relocate these bluffs and to 
collect a number of interesting 
specimens. These fossils indicated 
brackish water and suggested that 
during the Pleistocene, as today, 
the freshwaters of the Mackenzie 
River had a decided diluting effect 
on the salt water of the Arctic 
Ocean. 

An attempt was also made to 
find Pleistocene marine fossils west 
of the Delta, but as was the case 
near Kittygazuit, only Cretaceous 
fossils were found. The best local- 
ity for these fossils was Black 
Mountain, near Husky Channel, 
some 35 miles west of Aklavik. 

We returned home by a different 
route, flying first to Dawson and 
Whitehorse, and then back to 
Edmonton, flying apnroximately 
over the route of the Alean High- 
way. 

While the expedition was very 
brief and we brought back only a 
relatively small number of fossils, 
we were able to reach a few ten- 
tative conclusions, among which 
were the following: 


1. There is no evidence of a 
Pleistocene marine submergence in 








THE EARTH SCIENCE DIGEST 





~“ > 
So eee 


Fig. 3 — Ground ice near Kittygazuit, Northwest Territories. 


the immediate vicinity of the 
Mackenzie Delta. 

2. Pleistocene marine fossils 
were found west of the Delta, 
notably on Herschel Island. 

3. The Arctic Coast from the 
Mackenzie River westward to 
Bering Strait was  unglaciated 
during the Pleistocene, and con- 
sequently there was little or no 
subsidence of the land due to the 
weight of the ice. 

4. Any postglacial rise of the 
land in the immediate vicinity of 
the Mackenzie Delta would prob- 
ably have been counteracted by 
a subsidence caused by the sedi- 
ments carried down by the Mac- 
kenzie River. 

5. The Pleistocene fossils from 
Herschel Island may indicate a 
slight change in the relative posi- 
tion of sea and land. However, 


this change is minor compared 


with those of the Eastern Arctic. 
Herschel Island is probably far 
enough west of the Mackenzie 
River to escape the major effects 
of local subsidence caused by the 
sediment carried north by that 
river. 

6. The possibility of earth 
movements caused by factors 
other than the weight of the ice, 
or weight of the Mackenzie sedi- 
ments, cannot be entirely ignored. 
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News From the U. 


The talc deposits at the Mad 
River Mine near Fayston, the 
Rousseau prospect near Cam- 
bridge, and the Carleton quarry 
near Chester, all in Vermont, were 
geologically mapped by Dr. Mar- 
land P. Billings of Harvard Uni- 
versity and Alfred H. Chidester of 
the U. S. G. S. Copies of the 
maps (Strategic Minerals Investi- 
gations, Preliminary Maps 3-227) 
may be obtained without cost upon 
application to the Director, U. S. 
Geological Survey, Washington, 
D.C. 

Paul H. Jones, geologist in 
charge of ground-water investi- 
gations for the U. S. G. S. in 
Louisiana, has arrived in Chile to 
aid that government in a study of 
underground waters affecting a 
major irrigation project. 

At the request of the Govern- 
ment of India, John Van N. Dorr 
II, U. S. G. S. geologist, has re- 
ported at New Delhi to conduct 
studies of mineral resources in 
the Province of Orissa. Mr. Dorr 
will advise the Indian Geological 
Survey as to what geophysical 
studies, diamond-drilling, or fur- 
ther geologic investigations may 
be required before actual drilling 
of known deposits is begun. During 
the war he was chief of the For- 
eign Geology Section of the U. S. 
G. 5S. Since the war he has been 
in charge of the Survey’s mission 
in Brazil on a project mapping 
$000 square miles of an area rich 
in iron and manganese. 

Dr. Glen F. Brown, U. S. G. S. 
geologist, has left Bangkok, Thai- 
land, enroute to Jidda, Saudi 
Arabia, to conduct a country-wide 
water survey at the request of the 
Saudi Arabian government. He 
will gather information on the 
location of potential as well as 
available water sources, both sur- 
ficial and below ground. Dr. Brown 


S. Geological Survey 


had been with the Thailand mis- 
sion for the last six months, along 
with Dr. William D. Johnston, Jr., 
Chief of the Survey’s Alaskan and 
Foreign Geology Branch. 

A new map of the Crawford 
Notch area in New Hampshire’s 
White Mountains, based on the 
1946 standard, contoured topo- 
graphic map, but with relief shown 
by shading, has been issued by 
the U. S. G. S. and is available 
at twenty cents a copy. It is design- 
ed to show the physical features 
of the area in three dimensions. 
The bolder topographic features 
are portrayed both in precise loca- 
tion and in physical character. An 
illusion of height for the hills and 
slope for the valleys is obtained 
by use of an air brush to show 
lights and shadows. 


a 


George C. Taylor, Jr., U.S. G. S. 
geologist, has been detailed to New 
Delhi, India, to confer with officials 
of the Central Government and 
the Geological Survey of India on 
that country’s ground water prob- 
lems. His special field is ground 
water geology and geomorphology. 


A report on the photo-interpre- 
tation of terrain along the south- 
ern part of the Alaska Highway, 
recently completed under the direc- 
tion of the U. S. G. S., has been 
placed on open file, and is avail- 
able for public inspection at Room 
1033 (Library), U.S. G.S., General 
Services Bldg., Washington. The 
study, which applies the combined 
knowledge and techniques of both 
geology and botany to the photo- 
interpretation of terrain in north- 
ern regions, was made by Dr. H. 
M. Raup of Harvard University and 
Dr. C. S. Denny, Survey field geol- 
ogist. The report has been pre- 
pared for publication as a part 
of the terrain studies of the 


‘ ‘ 


Geology Branch of the U. S. G. 8. 
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A GUIDE TO PROSPECTING 
FOR LODE GOLD 


E. D. GARDNER 


United States Bureau of Mines, Washington, D. C. 


Interest in gold mining and 
prospecting for gold remains 
steady. From time to time many 
people take to the field to search 
for new gold deposits. A large 
percentage of them have had no 
previous experience in prospecting 
for lode gold; this paper has been 
written with the hope that it might 
assist these newcomers. 


Prospecting 


A majority of the metal mines in 
the United States have been dis- 
covered by qualified prospectors 
who were searching for valuable 
minerals at the time. Chance, 
however, always has played a large 
part in finding mineral deposits. 
Some of the discoveries of the past 
were made by men on other er- 
rands, such as rounding up burros 
or hunting game. Accidental dis- 
coveries of ore bodies have been 
made in building roads and trails 
and in exacavating for mine struc- 
tures. Evidence of ore has been 
brought to the surface by burrow- 
ing animals and by ants; gold 
found in the craws of fowl has 
led to discoveries of deposits. 
Important discoveries have been 
made by men who had no know- 
ledge of rocks or minerals; on the 
other hand, many ore bodies have 
been found by experienced pros- 
pectors, sometimes after hundreds 
of untrained men had already 
passed over the ground. 

The prospector who carries on 
his work diligently and intelligent- 
ly is of course more likely to be 


rewarded for his efforts than the 
lazy or untelligent worker; never- 
theless, it is obvious that if valu- 
able deposits are not present at 
the place being prospected none 
will be found. Conscientious and 
painstaking efforts to trace gold 
to its source usually disclose 
nothing more valuable than some 
narrow, unworkable seams; how- 
ever, many deposits that were 
developed into profitable mines 
were found by this method of 
prospecting. Although some pros- 
pectors have made several lucky 
strikes, many others have spent 
their working lives searching for 
gold without finding anything 
worth while. Probably only one 
prospector out of several thou- 
sand ever finds anything worth 
developing. Moreover, only 1 out 
of every 300 or 400 properties 
developed becomes a_ profitable 
mine. 

Prospecting was begun in the 
Western States in the fifties as 
the miners looked for the source 
of gold found in placers. The 
search for gold has been continu- 
ous since that time; the number 
of prospectors in the field at any 
one time, however, has. varied 
greatly. Except in some desert 
regions, practically all of the placer 
fields now being worked were 
discovered by old timers; more- 
over, most of the important gold 
districts were found by _ early 
prospectors. Important discoveries 
of lode mines, however, have been 
made from time to time. Most of 
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the area in the mining regions of 
the West has been searched many 
times by prospectors, and nearly 
all of the easily found deposits 
have been located, but it is reason- 
able to expect that new gold mines 
will continue to be found. Most 
of the future discoveries undoubt- 
edly will be of deposits that do 
not outcrop. Prospecting for such 
deposits requires considerable dig- 
ging. 

Several important discoveries 
were made in 1934. One of these, 
the Rogers-Gentry gold mine at 
the edge of Antelope Valley in 
Los Angeles County, Calif., was 
found by an experienced prospec- 
tor on an old patented homestead 
a number of miles from the near- 
est producing mine. The initial 
discovery at this mine was an iron- 
stained, decomposed, _ siliceous 
limestone outcrop, with no vein 
structure evident at the surface, 
near a small, barren quartz out- 
crop and a water seep. Another 
discovery, the Silver Queen gold 
mine, in the same general region 
and near Mojave, Calif., was found 
by an experienced miner on an 
open fraction 400 to 1,400 feet in 
size between two old properties 
that were thought to have been 
worked out years ago. The Silver 
Queen discovery was made as the 
result of finding a simple piece of 
float unlike any ore in the region. 
The vein did not outcrop; the 
discovery point was under 6 feet 
ot cover. 

To prospect for lode gold, the 
miner should know first of all how 
to take care of himself in the hills 
or on the desert. He should be 
physically able to stand hard work 
and know how to use a pick and 
shovel. Most prospectors. also 
have occasion to drill holes’ by 
hand and should know how to use 
explosives. To prospect for lode 
gold intelligently, one should be 
able to identify gold and the miner- 


als usually associated with it, be- 
sides being able to distinguish one 
general class of rock from an- 
other. 

Most prospectors work alone and 
are accustomed to solitude. As 
discoveries that can be sold for 
cash are few and far between, 
prospectors must have some other 
resources for subsistence. Many 
prospectors work in mines in the 
winter and prospect in the sum- 
mer. Others do the assessment on 
claims for owners to earn enough 
money to buy supplies for pros- 
pecting. In the old days, many 
prospectors were grub-staked by 
merchants, individuals, groups of 
individuals, or companies, usually 
on a 50-50 basis. The practice 
now is followed less than formerly, 
but a professional prospector of 
good repute usually can get a 
backer. 


Favorable Areas 


Although the old saying that 
“Gold is where you find it” is quite 
true, the probability of finding gold 
in paying quantities will be in- 
creased greatly if prospecting is 
done in areas geologically favor- 
able for the occurrence of gold. 
Regions in which gold is known to 
occur naturally are more favor- 
able for prospecting than those 
where no gold has ever been pro- 
duced. 

The important known gold de- 
posits in the United States occur 
in regions where intense igneous 
activity has occurred at some time. 
The most promising fields for find- 
ing new deposits of gold, there- 
fore, should be in or near igneous 
rocks. Not all igneous formations, 
however, are favorable for the 
deposition of gold. It probably 
would be a waste of time to pros- 
pect in dark lava flows. Large 
masses of granites or related 
coarse-grained crystalline igneous 
rocks are unlikely to contain gold 
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deposits unless cut by dikes or 
other intrusions of finer-grained 
and usually light-color igneous 
rocks, such as porphyry, rhyolite, 
or andesite. 

Areas are favorable for prospec- 
ting where the principal rocks are 
granites (as suggested above), 
schists, slates, greenstones, or re- 
lated rocks cut by later intrusives. 
Areas in which the principal rocks 
are the light-color, finer-grained 
igneous rocks, especially if of 
several varieties, are also favor- 
able. 

One of the most favorable areas 
for the occurrence of gold is where 
the country rock is made up of 
surface flows, sills, dikes, and 
other intrusions of these light- 
color igneous rocks. 

Profitable gold deposits some- 
times are found around the borders 
of great masses of granitic rocks, 
both in the granites and in the 
surrounding rocks, but more often 
in the latter. 

Large areas of sedimentary 
rocks, such as shale, sandstone, 
and limestone, are unfavorable 
for prospecting unless the sedi- 
ments are cut by the light-color 
intrusions previously mentioned; 
and even where so cut the sedi- 
mentary areas seldom’ contain 
workable quantities of gold unless 
they have been metamorphosed 
(changed by pressure and heat) 
to slate, quartzite, or marble. 


Gold Lodes and Ore Shoots 


Gold in paying quantities does 
not exist indiscriminately in coun- 
try rock but where it has been 
deposited in definite zones usually 
termed “lodes.”’ Solutions contain- 
ing the gold have arisen from 
great depths and have been de- 
posited by relief of pressure, cool- 
ing of the solutions, or other 
causes. For a lode deposit to have 
been formed, there must there- 
fore be some form of opening or 
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zon of weakness through the rocks 
along which the solutions may 
rise. Earth movement or faulting 
commonly causes zones of weak- 
ness. Therefore, in prospecting it 
is well to keep a look-out for frac- 
turing. 

Parts of the lodes that contain 
gold in large enough quantity to 
be ore (that is, material that can 
be mined at a profit) are called 
“ore shoots.” Shoots seldom ex- 
tend between walls but may be 
confined to a relatively narrow 
streak or streaks. Gold-ore shoots 
usually are relatively small. After 
a gold-bearing lode is located, 
considerable work may be neces- 
sary to find an ore shoot: fre- 
quently the gold will not occur in 
sufficient quantity for any part of 
the lode to be worked profitably. 

The simplest and most common 
form of gold lode is what is termed 
a “true fissure vein” by the miners. 
Fracturing, with or without fault- 
ing, has occurred in a relatively 
narrow zone with’ well-defined 
walls. The ore minerals have been 
deposited in this zone and may 
fill the space between walls com- 
pletely. Usually, however, fractur- 
ed country rock and, if the move- 
ment has been great, gangue or 
slickensides occupy part of the 
space. 

Another type of lode is the shear 
zone. Here the walls usually are 
not well-defined. The ore-bearing 
solutions have deposited the gold 
and associated minerals in the 
cracks made by the fracturing. If 
present, ore shoots may occur 
anywhere in the fractured zone. 
Uusually they overlap and occa- 
sionally may be parallel. 

The contact between two dif- 
ferent kind of rocks, especially an 
igneous rock and something else 
as schist, is generally a line of 
weakness. Ore-bearing solutions 
may have been able to rise along 
the places of weakness and form 











ore bodies. Such a lode is called 
a contact vein. Gold ore also may 
occur in bedded sedimentaries 
where a fissure cuts a contact, 
particularly between limestone and 
quartzite, where conditions are 
otherwise favorable geologically 
for the deposition of ore. 


Searching for Gold Deposits 


In looking for gold deposits vein 
or lode outcrops are sought and 
when found are examined for gold- 
bearing material. Portions of the 
veins have been eroded away; on 
steep hills part of the outcrops may 
have broken off and rolled down 
the hillside. Mineral-bearing frag- 
ments of vein material are called 
“float”. Many deposits have been 
found by tracing float to its source. 
In prospecting, a lock-out always 
is kept for such material. Float 
in the gravels of large streams 
may have come many miles. In 
such instances the presence of the 
float indicates only that the gold- 
bearing material exists in the 
watershed above. Where float is 
found on a hillside, the fragments 
are sought upward until no more 
are found. If the surface is covered 
with overburden trenching will be 
necessary to disclose the lead. 

Lodes also may be located by 
panning loose material below for 
free gold. Placers are formed from 
disintegration of rock containing 
gold. During the ages gold lodes 
are eroded away at the surface, 
the gold-bearing rock is ground 
to powder, and the gold is con- 
centrated in stream beds or desert 
deposits. The gold of rich placers, 
however, may have come from a 
multitude of narrow or low-grade 
streaks that could not be worked 
at a profit. The presence of placer 
gold in a stream bed indicates that 
the region above contains or has 
contained lode gold In seeking 
for lodes in such a region, the 
gravel of stream beds or debris of 
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dry washes is panned to trace the 
gold to its source. If the gold 
suddenly plays out in the main 
watercourse, attention then is 
directed to the side guliches, which 
in turn are followed up until no 
more placer gold is found. The 
debris on the mountainsides is 
then panned and the gold traced 
to its source. At this stage of 
prospecting, float in the over- 
burden may help in the search or 
be the key to the source of the 
gold. 

Occasionally rich accumulations, 
called pockets, of free gold are 
found in the hillside debris. Espe- 
cially in California pocket hunters 
have made a living by searching 
out these accumulations. The same 
procedure is followed, whether the 
search is for a lode or a pocket. 
Valuable deposits in place have 
been found by pocket hunters. 

As placer gold travels from its 
source it becomes flattened or 
rounded. Angular or jagged gold 
usually has not traveled far. The 
same is true of float. Well-rounded 
fragments of vein quartz may have 
traveled far, while angular pieces 
are not likely to have been trans- 
ported a great distance. In flat, 
glaciated country, float or free 
gold may have come hundreds of 
miles and may signify nothing as 
far as the immediate region is 
concerned. 

Quartz, usually a constituent of 
gold ores, is hard and resistant to 
weathering. Furthermore, miner- 
alization of a vein frequently is 
accompanied by silicification of the 
vein filling and the immediate wall 
rock, which increases the resist- 
ance to weathering and erosion. 
Hence, a majority of veins contain- 
ing gold ores outcrop above the 
surrounding surface. In flat 
regions, however, the outcrops 
above may be covered with over- 
burden brought down by floods. 
In some instances the vein may be 
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badly fractured; any quartz pre- 
sent may be in narrow seams in 
a gangue of shattered country 
rock. When this is the case the 
vein at the surface may be softer 
than the adjoining wall rock and 
cause a depression. Trenching, 
therefore, is necessary to disclose 
the lode in place. 

In searching for a hidden vein 
the following features which may 
be caused by the existence of a 
lode should be noted:* 

1. A natural trench or ditch 
that does not run directly down 
the slope of the hill or mountain. 

2. A sudden change of slope. 

3. A sharp notch that crosses 
a ridge that has a rather uniform 
altitude on both sides of the notch. 

4. Several springs in a line. 

5. A sudden change in the kind 
or quantity of vegetation (may 
indicate a contact or, if the change 
in vegetation is found over a nar- 
row strip of ground, a lode may be 
beneath). 

Although many other possible 
causes may be _ responsible for 
these structural features, some 
trenching would be _ justified if 
float was found immediately be- 
low and not above any particular 
one of them. 

Iron sulfides, which frequently 
are associated with gold, oxidize 
to red or yellow oxides when ex- 
posed to the surface elements. The 
presence of a lode very often is 
disclosed by the stain of these iron 
minerals. 

Present-day prospectors exam- 
ine old cuts or other workings on 
abandoned claims. With the im- 
provements in metallurgy since 
the original work was. done, 
material passed up by the old 
timers may now be valuable. 


*Butler, G. M, Some Hints on Pros- 
pecting for Gold; Arizona Lode Gold 
Mines and Gold Mining: Bull. Univ. of 
Arizona, Tucson, Ariz., vol. 6, p. 251 
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With a few notable exceptions, 
the gold in lode deposits occurs 
as the native metal. At Cripple 
Creek and some of the other 
Colorado districts the gold is a 
constituent of telluride minerals; 
in general appearance,’ these 
minerals resemble the iron sulfide 
minerals. 


Gold and Associated Minerals 


Gold can be identified readily 
by sight. It is the only soft, yellow 
substance with a metallic luster 
occurring in nature. It can be 
flattened easily without breaking 
and be cut or scratched readily 
with a knife. It is sometimes con- 
fused with pyrite, chalcopyrite, or 
other sulfides or with plates of yel- 
low mica. Pyrite is too hard to be 
scratched with a knife, and sulfides 
that resemble gold crush into black 
powder. Yellow mica yields a 
white powder when scratched with 
the point of a knife. When any 
doubt exists, the suspected sub- 
stance ordinarily is not gold. 

The principal gangue mineral in 
gold deposits usually is quartz. 
This mineral is distributed widely 
in mineralized areas, but a very 
small percentage of it will be found 
to contain gold. Glassy or what is 
called “bull quartz” by the miners 
seldom if ever is gold-bearing. 
Massive quartz leads may be very 
persistent but generally are bar- 
ren, except in some cases where 
secondary quartz with more of a 
porcelain appearance has been de- 
posited. In the Mother Lode region 
of California the gold usually is 
associated with this secondary 
quartz. 

With a few exceptions, gold be- 
low the zone of oxidization gener- 
ally is associated with or accom- 
panied by sulfides. The principal 


sulfide ordinarily is pyrite; in some 
cases, however, chalcopyrite, ar- 
senopyrite, or galena may be the 
important gold carrier. Gold may 
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occur, however, in quartz without 
the associated sulfides or their 
oxidization products or in veins 
where quartz is not important. For 
example, in the Oatman (Ariz.) 
district all gold is free, and the 
principal gangue mined is calcite. 

Iron streaks or vugs (cavities, 
usually lined with a crystalline 
incrustation) in quartz-lead matter 
are promising places for native 
gold to occur. Frequently if pre- 
sent it can be seen by the naked 
eye or with a glass, therefore the 
prospector is on the look-out for 
iron-stained or honey - combed 
quartz. Outcrops, consisting main- 
ly of iron oxides or lead matter 
heavily impregnated with iron 
(called gossan), when found in a 
mineralized region always should 
be tested for gold; the gossan may 
be at the top of copper or lead ore 
bodies with the latter two metals 
leached out. Sometimes the gossan 
carries paying mounts of gold. 

Any outcrop or float of iron- 
stained, fractured, light-color, 
igneous rock recemented_ with 
silica or showing evidence of silici- 
fication and banding should be 
investigated. The ore of the Silver 
Queen mine near Mojave, Cailif., 
is of this latter type. 

In glaciated regions and oc- 
casionally elsewhere sulfides occur 
at the surface. Moreover, float 
containing sulfides occasionally is 
found. Both outcrops and float 
usually are tested for gold by the 
prospector. Frequently the out- 
crop of a lead* is shown by green 
or blue copper stain. Should the 
original copper sulfide have been 


Commonly used as a synonym for 
ledge or lode. Many mining-location 
notices describe the locator’s claim as 
extending a certain number of feet along 
and so many feet on each side of the 
“lode, lead, vein, or ledge.” The word 
is pronounced “leed” and should not be 


confused with the metal lead 
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associated with gold the possibil- 
ity of a deposit of gold ore exists. 

Prospectors usually do not con- 
fine their efforts to the search for 
gold but will locate any deposit 
that promises to be of value, ir- 
respective of the kind of contain- 
ed mineral. To be present in 
sufficient quantities for the mate- 
rial to have value as an ore, the 
base metals must occur in amounts 
readily discernible by the eye; the 
base metals, however, may have 
been removed from outcrops by 
leaching. 


Sampling and Panning 


As mentioned before, gold oc- 
casionally is visible in vugs or 
high-grade seams, but usually the 
gold in its ores is not visible either 
to the naked eye or with a glass. 
Rock suspected of containing gold 
may be tested by assaying or pan- 
ning. Of course, the former method 
is to be preferred, but the cost 
($1 to $1.50 per determination) 
precludes its general use by most 
prospectors. Some of the large 
mining and smelting companies, 
however, will assay free a reason- 
able number of samples sent in by 
bona fide prospectors. In this way 
they may be the first to learn of 
new discoveries. 

Gold prospectors make a prac- 
tice of panning (or horning) likely 
looking rock. The sample is first 
ground in a mortar or otherwise 
pounded into powder. A _ small, 
cheap frying plan appears to be 
preferred by most prospectors for 
panning rock samples. Although 
the greater reliability of relatively 
large samples is realized, most 
prospectors when grinding the 
rock by hand and panning in the 
field use 1- or 2-ounce samples. 
In prospecting, the best-looking 
material is panned. After the rock 
has been shown to contain gold 
the value per ton should be ascer- 
tained by assaying. Samples for 








14 


assaying should be cut over a 
definite width of the exposed vein. 


A competent panner can esti- 
mate fairly closely the gold content 
of ore with which he is familiar. 
An expert panner with a l-ounce 
sample can detect gold in rock 
that will assay only about 0.02 
ounce of free gold per ton. A milli- 
gram of gold in an assay ton (29.- 
168 grams) indicates 1 ounce of 
gold per ton of 2,000 pounds. An 
ounce avoirdupois is 28.350 grams. 


Not all gold-bearing rock pans. 
Where the gold is associated with 
or contained in sulfides, grinding 
in a mortar may not liberate 
enough of the gold to be detected 
in the pan. In the United States, 
however, the gold in outcrops 
usually has been liberated’ by 
oxidization to such an extent that 
it can be panned. 

In searching for gold, most 
professional prospectors carry a 
mortar and a canteen of water. 
Likely looking rock is panned as 
found. By this procedure a load of 
rock is not accumulated, and many 
samples are tested that would not 
be carried to camp. Furthermore, 
there is no confusion regarding 
location of the gold-bearing mate- 
rial, as often is the case when 
samples are accumulated. 

Although an experienced man 
may identify gold tellurides in the 
ore or in the pan the sample should 
be assayed when their presence is 
suspected. Assays also are of 
course necessary to tell whether 
sulfides contain gold. 

All major exposures of veins or 
other structures that appear 
favorable for the occurrence of 
gold should be sampled and assay- 
ed. No one should be_ shipped 
without being assayed; almost 
invariably the shipper is disap- 
pointed when this is done. As 
mentioned above, samples should 
be cut across definite widths of 
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the vein. Hand and grab samples 
of ore to be shipped are almost 
always high. 


Surface Weathering 


Weathering and leaching by sur- 
face solutions may remove the 
base metals from surface outcrops. 
Gold, however, is very resistant to 
leaching, and weathering of the 
iron and associated minerals may 
increase the value per ton of sur- 
face ore; hence, it cannot be ex- 
pected that the value of gold 
deposits will increase with depth. 
Usually the contrary is true. 


Prospecting on Patented Ground 


Prospectors are reluctant to 
prospect on patented ground, as 
anything found would belong to 
the owners of the land. The author 
believes, however, that opportun- 
ities occur for finding new deposits 
on some of the thousands of idle 
patented mining claims held 
throughout the West. Many of 
these claims are held by estates. 
Even where the owners of idle 
claims would be willing to draw 
up papers to the effect that a 
discoverer of new ore would 
benefit from his findings, the 
average prospector would decline 
to go to this trouble and conduct 
his searches elsewhere. 


Prospecting Outfits and 
Provisions 


The outfit to be taken on a 
prospecting trip depends upon the 
mode of transportation, work con- 
templated, and the funds avail- 
able. Enough equipment should be 
taken, but unecessary articles 
make extra work. When a more 
or less permanent camp is es- 
tablished, added equipment for 


personal comfort and efficiency 








can be obtained. Usually a cabin 
is built for a permanent camp.* 


*Gardner, E. D., and Johnson C. H., 
Placer Mining in the Western United 
States. Part I Prospecting Outfits and 
Provisions: Inf. Circ, 6786, Bureau of 


Mines, 1934, 73 pp. 


Reprinted in part from Bureau of 
Mines Information Circular 7535 (Feb. 
1950). 





Geiger Counters Will Help 
Find New Oil Pools 


OAK RIDGE, Tenn., March 17 
(Science Service) Geiger and 
other radiation counters may soon 
be standard equipment for search- 
ing out new pools of oil. Possibil- 
ity of the use of radiation detect- 
tors in hunting oil was discussed 
here at the meeting of the Amer- 
ican Physical Society. Drs. Clark 
Goodman, Charles W. Tittle and 
Henry Faul developed this applica- 
tion while working at the Massa- 
chusetts Institute of Technology. 

They found that the penetration 
of solid materials by neutrons and 
gamma rays gave an index of 
the structure and composition of 
the surrounding cased drill holes. 
Counters can be used to detect 
the radiation from formations near 
these holes. 

They also found that when a 
portable neutron source was 
lowered into well casings, the 
neutrons caused gamma rays to 
be emitted from the surroundings. 
These rays can likewise be measur- 
ed to indicate the structure of 
surrounding formations. 

When measurements of the 
amount of radiation are made at 
the same time at several points 
along the axis of a drill hole near 
a porous formation, they can be 
used to tell whether the formation 
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contains oil or water, either salt 
or fresh. These measurements can 
also indicate the efficiency of 
other techniques now used to 
locate oil reservoirs. 





*% Due to the continued rise in printing 
costs, we are forced to raise our sub- 
scription rates. The following rates will 
be in effect August 1, 1950: 1 year, $3.00; 
2 years, $5.00; 3 years, $7.00. Foreign: 1 
year, $3.50; 2 years, $6.00. Special group 
subscription rates (allowed to educa- 
tional institutions and societies): 10 or 
more subscriptions, $2.00 each per year. 
By sending in your renewal now, regard- 
less of whether your subscription is ex- 
piring, you may take advantage of the 
savings. A 3-year subscription or re- 
newal is now only $5.00, or less than 
14¢ a copy a saving of $2.00. With 
your full support we hope to offset this 
increase by another increase in the 
number of pages and new features. 

% Among the recent group subscribers 
to the Earth Science Digest are the 
Foot & Hangingwall Society, Copper Cliff, 
Ontario, and the Salem (Oregon) Geo- 
logical Society. Our special group sub- 
scription rate will be raised from $1.50 
to $2.00, when the subscription rates 
change on August 1, 1950. Take advan- 
tage of these savings now tell your 
society secretary or department chair- 
man to write for details. 

*% M. Robert de Joly, President of the 
Sociéte Spéléologique de France, will 
attend the International Speleological 
Congress in Monterrey, Mexico, and 
plans to do some caving in the United 
States. 

*% The following new project grants 
have been announced by the Geological 
Society of America: Dr. J. Harlan John- 
son, Colorado School of Mines, will study 
types of fossil coralline algae in museums 
abroad. Mr. Kazuo Kuroda will study 
the distribution of fluorine and chlorine 
in igneous rocks, Dr. J. Laurence Kulp, 
Columbia University, will establish a 
Strontium Isotope Method to measure the 
age of sedimentary and metamorphic 
rocks. 
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Garth Science Abstracts 


[Selected articles on the earth sciences, appearing in current scientific 


publications, are abstracted here for the convenience of our readers.] 


SEISMOLOGY 


EARTHQUAKES IN NORTH AMERICA 
B. Gutenberg. Science, Vol. 111, No 
2883 (March 31, 1950), pp. 319-324 
A history of the progress of seismo- 
logical research, particularly in North 
America. The results of investigations 
of earthquakes are based upon the 
material in Seismicity of the Earth by 


Gutenberg & Richter (1949) 


THE T PHASE OF SHALLOW-FOCUS 


FARTHQUAKES Ivan Tolstoy & 
Maurice Ewing. Seismol, Soc. Am. Bull., 
Vol. 40, No. 1 (Jan. 1950), pp. 25-51 
A short-period phase, 0.5 sec. period 
or less, traveling through the ocean 


with the velocity of sound in water 


has been identified on a large number 


of seismograms of earthquakes occur- 


ring at sea. The mechanism of this T 
phase ; discussed Onlv shocks of 
magnitude 7 or over duce small 


amplitude T phases 


PROPOSED USE OF THE T PHASE IN 
TSUNAMI WARNING SYSTEMS M 


Ewing, Ivan Tolstoy & Frank Press 
Seismol. Soc. Am. Bull., Vol. 40, No 
Jan. 1950), pp. 53-58 4 striking cor- 


relation has been found between the 


occurrence of a T phase and the 
occurrence ot tsunamis seismic sea 
waves, often of great size) The evid- 


ence at hand warrants the inclusion of 
instruments suitable for recording the 
T phase in tsunami warning systems 
SOFAR listening stations might be 


used since they offer the best means 


of recording the T phase 


PETROLOGY 


GLACIAL VARVED CONCRETIONS OF 


NEW ENGLAND Ray §S Bassler. 
Smithsonian Inst. Ann. Rept. 1948 
(1949), pp. 269-276. In this interesting 
study of glacial varved clay concre- 
tions, an account is given of the dis- 
covery of clay concretions exposed as 
the resuit of a landsiide by the people 
of Kennebunk, Maine, in 1670, 12 plates 
of concretions from Ryegate, Vermont, 
are shown. This concretion formation 
is due to the presence of foreign sub- 
stances such as clay during the at- 
tempted crystallization of calcite in 
clay, in which lateral accretion pre- 
dominates because of the easier move- 
ment in the clay particles among the 


bedding planes 


—- 
se 
: 


TURBIDITY CURRENTS AS A CAUSE 


OF GRADED BEDDING. Ph. H. Kuenen 
& C. I. Migliorini. Jour. Geology, Vol 


ss No. 2 Marc! 1950 pp 91-127 The 


1uthors believe that turbidity currents 
of high density may be invoked to 


have supplied the sediment and de- 


posited it in those types of graded 
bedding whcih cannot readily be ac- 
counted for by normal processes of 
sedimentation (voleanic eruptions, dust 
storms, climatic rhythms, rejuvenation 
of relief at the source or filling in of 
the sedimentary basin, churning up of 
sediment by stor waves) Experi- 
mental investigations yn the nature 
of turbidity currents and the produc- 
tior f ided bedding are described 


a 
* 


THE JADEITE PROBLEM. Part I. Hatten 
; , 


er, Jr. Am. Jour. Sci., Vol. 248 
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No. 4 (April 1950), pp. 225-248. The 
probable stability range of jadeite is 
decined. Jadeite occurs in Burma, 
Japan, and in Central America. All 
attempts to synthesize it have been 
unsuccessful. A new analysis is given. 
The jadeite problem is considered to 
be distinct from the eclogite (a schis- 
tose metamorphic rock consisting of 
light-green pyroxene, actinolite, and 


garnet) problem 


PLEISTOCENE GEOLOGY 


EVIDENCE FOR PLEISTOCENE MAN IN 
SOUTHERN CALIFORNIA. George F. 
Carter. Geographical Review, Vol. 40, 
No. 1 (Jan, 1950), pp. 84-102. Exposed 

in the truncated seaward face of an 

alluvial fan near the sea shore at La 

Jolla, Calif., is evidence of Pleistocene 

man Granite cobbles, one being a 

plano-convex mano, were found at a 

depth of five feet. The estimated age 


is about 40.000 vears ago 
~*~ 


"HE PLEISTOCENE HISTORY OF THE 
MISSISSIPPI RIVER. William H. Hobbs 
Scienc2, Vol. 111, No. 2880 (March 10, 

195 p. 260-262. About half of the 


i 
course of the river flows through an 


0). ) 


. 
irea that was invaded by the lobes 
f four continental glaciers. The first 
three caused a large displacement of 
the river Maps of the river channel 
ire presented for each of the four 


PHYSICAL GEOLOGY 


THE CAROLINA BAYS Frank A 
Vlelton. Jour. Geology, Vol. 58, No. 2 


March 1950), pp. 128-134. Inasmuch 
is the area of assumed outflow of 
ground water must be the same as 


the area of intake, D. W. Johnson's 


theory of origin of the Carolina “bays” 
uld violate the laws of conserva- 
tion of energy Other errors and il- 


logical theory in Johnson's spring vent 


othesis are pointed out. It is shown 


through a revision of the meteoritic 
theory that the supposed impact could 
have occurred at any one of several 
times. 
*~ 

TARIATIONS IN HISTORY OF CONTI- 
NENTAL SHELVES. Paul Weaver. Am. 
Assoc. Petroleum Geologists Bull. Vol. 
34, No. 3 (March 1950), pp. 351-360. The 
theory is presented that the shore line 
which bounds the shelf toward the 
land is not the locus of any move- 
ment, the continental shelf and the 
adjacent land differing only because 


< 


of different erosive agencies. The sig- 
nificant tectonic zone is at the outer 
edge of the continental shelf. 


ECONOMIC GEOLOGY 


GOLD AND SILVER CONTENT OF SOME 
TREES AND HORSETAILS IN BRITISH 
COLUMBIA. Harry V. Warren & Robert 
E. Delavault. Geol, Soc. Am, Bull., Vol. 
61, No. 2 (Feb. 1950), pp. 123-128. In 
an area known to contain many gold- 
bearing veinlets, with overburden 

usually ranging from 4 to 8 feet in 

depth, samples from five species of 
trees were taken. Collection of horse- 
tails were made from near-by ground 
containing more modest quantities of 
gold. Analyses revealed gold in every 
sample but one. The gold content of 

the ash was as high as 1.02 p.p.m. 

(parts per million); of the dry plant 

material, up to 0.075 p.p.m. The plants 

contained up to 30 p.p.m of silver in 
the ash; and 1.40 p.p.m. in the dry 
plant material. Control samples from 
non-gold-bearing areas with similar 
climate in no instance provided weigh- 
able quantities of gold Silver was 
found in most plants in both silver- 


bearing and non-silver-bearing areas. 


MISCELLANEOUS 


AFRICAN ELEPHANTS AS GEOLOGICAL 


INDICATORS Herbert P. T. Hyde. 
Nature, Vol. 165, No. 4191 (Feb. 25, 
1950), p. 326. The author has observed 


that elephants appear to show prefer- 
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ence for certain geological horizons, at 


times s 


well pronounced that the 
boundary line between two formations 
may be deduced from native infor- 
mation as to how far the elephants 
circulate in the district, particularly 
where crystalline rocks, mainly granite 
masses, come into contact with sand- 
stone. The elephants prefer the sand- 
stone, probably because its decomposi- 
tion gives rise to dense vegetation: 
or else it might be a matter of food, 
chemical composition of water, or 
nature of the weathering soil 


~ 


ALGAL PILLARS MISCALLED GEYSER 
CONES. Roland W. Brown, Smithsonian 
Inst. Ann. Rept. 1948 (1949), pp. 277- 
282. Algal pillars, near Rock Springs 
and Green River, Wyoming, have been 
miscalled geyser cones due to their 
vertical, hollow structures resembling 
those developed at the vents of hot 
springs and geysers. The inner zone 
may consist of chalcedony, sometimes 
with quartz or calcite crystals project- 
ing inward, The outer zone consists 
of thin layers of lime deposited one 
upon the other 


% 


QUARTZ CRYSTALS WITH CLAY AND 
FLUID INCLUSIONS Stephen Taber 
Jour. Geology, Vol. 58, No. 1 (Jan 
1950), pp. 37-48. Fluid and red-clay 
inclusions are found in quartz crystals 
from the upper Piedmont of North 
Carolina, It is concluded that the 
soil in this area was not subjected to 
deep freezing during glacial stages, for 
crystals with large inclusions of water, 
which can be shattered by freezing, 
are found close to the surface in 
places that have undergone practic- 
ally no erosion since the Pleistocene 


*~ 


THE AGE OF THE EARTH. Arthur 
Holmes. Smithsonian Inst. Ann, Rept. 
1948. (1949), pp. 227-240 The earth 
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is estimated to be 3,350 million vears 
old, based on the isotopic constitu- 
tion of rock-lead. The most widely 
favored estimate is 2,000 million years. 
By a curious coincidence, the ancient 
Hindus believed that we are now in 
the 7th of the 14 great cycles of the 
Day of Brahma, and, according to 
the Hindu calendar, it is now (A. D. 
1950) 1,972,949,051 years since the 
earth came into existence. An account 
of the historical progress of the geol- 
ogists’ estimations of the age of the 
earth, and of the methods of lead iso- 
tope analysis is presented. 


*~ 


WOLF CREEK METEORITE CRATER, 
WESTERN AUSTRALIA. D. J. Guppy 
& R. S. Matheson. Jour. Geology, Vol. 
58, No. 1 (Jan. 1950), pp. 30-36. The 
Wolf Creek meteorite crater in West- 
ern Australia, discovered in 1947, is 
the second largest known meteorite 
crater on the earth’s surface It is 
2,800 feet wide and 170 feet deep, as 
compared to the 3,900-foot width and 
570-foot depth of Meteor Crater, Ariz. 
There is very little erosion and the 
walls are steep. Evidence suggests that 
it was formed later than Miocene 
times, and is probably Pleistocene or 
Recent. Fragments of meteoritic iron 
were found around the 90-foot rim of 
the crater 


*% At the last Council meeting of the 
Mineralogical Society of America, it 
was voted to establish the Mineralogical 
Society of America Award (temporary 
name) a life membership in the soci- 
ety. The award shall be given for an 
outstanding contribution of original re- 
search published and made during the 
three years prior to selection by the 
Council. The work must have been 
accomplished at an age of 35 years or 
less, and will be made without regard to 


nationality. Membership in the society 


is not a necessary prerequisite 
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THE DIVINING RODS OF SCIENCE 


[PART TWO OF A SERIES DEALING WITH GEOPHYSICAL EXPLORATION] 


CHARLES A. WILKINS 


ll. - MAGNETIC METHODS 


Paramagnetism and 
Diamagnetism 


The magnetic properties. of 
certain ores were the first to be 
utilized in applying instruments to 
their discovery. All metals (in 
fact, all forms of matter) are sub- 
ject to magnetic force, as well as 
gravitational pull. However, dif- 
ferent metals respond quite dif- 
ferently when placed in a magnetic 
field and they are divided into two 
groups, according to whether they 
are paramagnetic or diamagnetic. 
Paramagnetic metals, such as iron, 
steel, nickel, etc., are attracted by 
the magnet, and if suspended so as 
to swing freely between the poles 
of a magnet, will arrange them- 
selves so that their longest axis 
is in line with the two poles. Gold, 
silver, copper, lead, etc., are dia- 
magnetic, and are repelled by the 
magnet. If suspended in a strong 
magnetic field, they tend to turn 
their longest axis to a position that 
is at right angles to the lines of 
force Diamagnetism is a com- 
paratively weak property, and 
delicate instruments are necessary 
to measure its intensity. For this 
reason, magnetic methods employ- 
ed at present cannot be used in 
discovering diamagnetic metals 
unless such metals happen to be 
associated with the paramagnetics, 
as is often the case with gold and 
platinum, which usually have iron 
associated with them. 


The Magnetic Method vs. 
The Gravitational Method 


In common with gravitational 
methods, magnetic prospecting 
utilizes a natural and spontaneous 
field of force, with fields of geo- 
logic bodies superimposed upon a 
normal terrestrial field. Coulomb’s 
law, which controls the attraction 
of magnetic bodies, is identical in 
form with Newton’s law of gravity; 
both gravitational and magnetic 
methods observe the integral ef- 
fects of all bodies within range, 
and lack depth control (no way to 
find the depth of the magnetic 
body in the application of the ex- 
ploratory device itself; geological 
knowledge of the sector under in- 
vestigation must be applied to 
determine depth when possible.) 
One important difference is that 
gravitational fields of geologic 
bodies do not depend on the 
earth’s gravitational field, whereas 
magnetic bodies frequently owe 
their magnetization to the magnet- 
ic field of the earth. For this 
reason, magnetic anomalies* are 
often subject to change with lati- 
tude. Moreover, rocks may have 
magnetism of their own, whose 
direction may or may not coincide 
with that induced by the terrestrial 
magnetic field. An important 
factor in the interpretation of 
magnetic methods is that rock 


*Magnetic irregularities 
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magnetism, contrary to rock dens- 
ity, is of a bipolar nature. 

In gravity methods, total field 
vector and the horizontal gradients 
of the vector or of its horizontal 
components, are observed. In mag- 
netic prospecting, measurements 
of the total vector are the excep- 
tion rather than the rule; it is 
usually resolved into its horizontal 
and vertical components. Experi- 
ence has shown that the vertical 
component exhibits the clearest 
relation between magnetic anom- 
alies and disposition of geologic 
bodies, at least in northern and 
intermediate magnetic latitudes. 
Therefore, measurements of the 
magnetic vertical intensity are pre- 
ferred and are supplemented oc- 
casionally by horizontal intensity 
observations for greater complete- 
ness in the evaluation of the 
anomalies. 

Magnetic fields are generally 
expressed in gauss.*; in magnetic 
exploration, it is more convenient 
to use 1 100,000 part of this unit, 
called the gamma. The accuracy 
requirements in magnetic prospec- 
ting are less than in gravity work; 
hence, it is a comparatively easy 
matter to design instruments suit- 
able for magnetic exploration. 


Anomalogic Factors 


The magnetic anomalies of geo- 


logic bodies are dependent on their 


magnetic “susceptibility” and “re- 
manent” magnetism, properties 
which vary much more widely than 
their densities. Rocks and rock 
formations fall into two natural 
groups: igneous rocks and iron 
ores are strongly magnetic, where- 
as sedimentary rocks are generally 
weak in magnetism. The magnetic 
characteristics of rocks are affec- 
ted by numerous factors such as: 
the magnetic content, grain size, 


Flux density measured in lines of 


magnetic force per square centimeter 
(in air). 


lightning, heat contact metamor- 
phism, mechanical stress, disinte- 
gration and concentration, and 
also by structural forces which 
may alter the disposition of mag- 
netic formations in the course of 
geologic periods. 

The magnetic method was first 
used in locating iron ores, but 
since the development of more 
sensitive instruments, it is being 
successfully applied to the discov- 
ery of non-magnetic ores through 
which small quantities of magnet- 
ite are distributed. Some of the 
newer magnetic instruments are 
indirectly useful in locating oil. 


The Schmidt Magnetometers 


Most widely used in magnetic 
prospecting are the Schmidt 
magnetometers. In the Schmidt 
vertical intensity magnetometer, a 
magnetic system is suspended on 
a knife-edge at right angles to the 
magnetic meridian; its center of 
gravity is so arranged that the 
system is approximately hori- 
zontal in the area under test. De- 
flections from this position are 
measured with a telescope and 
scale arrangement, expressed in 
scale divisions, and are then multi- 
plied by a scale value to give rela- 
tive vertical intensities. 

In the Schmidt horizontal mag- 
netometer, a magnetic system is 
suspended in the magnetic meridi- 
an and its center of gravity is so 
adjusted that the system stands 
approximately vertical in the area 
under survey and is deflected by 
the horizontal force. The methods 
of taking readings and applying 
corrections are the same as for the 
vertical magnetometers, except 
that for large anomalies of vertical 
intensity, a correction for vertical 
intensity variations is required. 


The Hotchkiss Superdip 


In the Hotchkiss superdip, a 
magnetized needle is suspended on 
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a horizontal pivot and provided 
with a counter arm, so that both 
the position and the sensitivity of 
the needle may be controlled. The 
system may be used at right angles 
to the direction of the inclination, 
so that it will measure variations 
in total intensity. 


The Dipneedle 


The instruments described above 
furnish the high degree of accur- 
acy required in oil exploration. In 
mining exploration, however, 
simpler devices are often quite 
satisfactory. The earliest instru- 
ment of this kind is the Swedish 
mining compass, in which a mag- 
netic needle is suspended on a 
jewel and stirrup so that it can 
rotate about a horizontal and 
vertical axis. Another early instru- 
ment is the dial compass which is 
a combination of a compass and 
sundial. Extensive use has been 
made of the dipneedle, which is a 
magnetic needle capable of rota- 
tion about a horizontal axis and 
is essentially a vertical-intensity 
instrument. 


General Method of Use 


To give complete details on use 
of all these magnetic instruments 
would not only occupy this entire 
issue, but the entire issues for the 
year; so similar are the instru- 
ments that an explanation of the 
use of the dip needle will serve as 
a basic example of the employ- 
ment of magnetic instruments in 
the field of exploratory geophysics. 

While not quite as sophisticated 
and sensitive as its big brothers, 
the dipneedle is claimed, in pro- 
portion to its cost. to have saved 
more to prospectors in search of 
ore than any other invention. 

In using the instrument, it is 
first carried over the surface of 
the ground, in a general north and 
south direction, until disturbances 
are noted. Parallel lines are then 


laid out a few feet apart, and the 
amount of attraction noted at 
intervals, and recorded on a map 
for future reference. The map will 
show variations in the vertica! 
component of the magnetic field, 
and indicate the general location 
of disturbing factors. The amount 
of dip will be greater over the 
south magnetic pole of the ore 
body than over the north. 

An ordinary compass may then 
be used to determine the values 
of the horizontal component, as 
indicated by variations of the 
needle from the true magnetic 
north. As soon as sufficient data 
has been obtained to construct a 
map showing the lines of equal 
declination and _ inclination, or 
curves of equal intensity of the 
vertical and horizontal components 
of the magnetic field, the location 
and extent of the ore body can 
be determined. 

In taking readings with the dip 
needle, allowance must be made 
for variations due to fluctuating 
electrical conditions of the earth 
and atmosphere. The angle of de- 
clination should be known for the 
particular locality, since this angle 
varies from point to point over 
the earth’s surface. A useful pam- 
phlet entitled “The Magnetic De- 
clination in the United States’, 
showing the variations of all 
regions, may be obtained for ten 
cents from the Superintendent of 
Documents, Washington, D. C. 

Of late years, the dip needle has 
become popular in the location of 
lost iron, such as manhole covers, 
pine lines, etc., thus doing away 
with guess work and unnecessary 
excavating. 

The instruments should always 
be held so that the needle can 
swing in a north and south direc- 
tion, otherwise there is a tendency 
for the needle to bind at the bear- 
ings from the attraction of the 
earth’s magnetic poles. When 
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brought over an iron object of 
sufficient section,* one 
end of the needle dips downward 
from 1° to 90°, depending on the 
mass and nearness of the object. 
Sometimes when held directly 
over the center of a large iron ob- 
ject, the needle remains perfectly 
horizontal, and some _ operators 
may think the instrument is not 
working properly. The reason the 
needle does not dip is that the 
positive and negative poles of both 
the object and the needle are 
equally balanced, and the _ pull 
being the same on both ends of 
the needle, it cannot dip. If the 
instrument is now moved to the 
edge of the object, the balance is 


cTOss 


The cross section of a _ body is 
directly proportional to the integral ef- 
fective area of the body presented to a 
plane which is parallel to the surface 
plant and inversely proportional to the 
square of the distance of the body from 
the instrument: C. S. equals Ae D2 
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broken and the needle will dip. 

Care should be exercised in 
handling the instrument since the 
needle, being a small bar magnet, 
may become sufficiently demag- 
netized by rough treatment as to 
become useless for the more deli- 
cate work, or it may be ruined 
completely. 

Magnetic instruments are simp- 
ler in construction and are easier 
to use than the gravitational de- 
vices, but to gather reliable data, 
one must become proficient in 
their employment by practice, and 
must, above all, have the know- 
ledge and background both in 
physics and geology to be able to 
interpret accurately the data com- 
piled. If this be yours, the door 
to successful prospecting by mag- 
netic methods is open to you. 


[To be continued] 


Reprinted in part from the Georgia 
Mineral Society News Letter. ] 





TEXAS PALEONTOLOGICAL EXPEDITION TO SEARCH 
FOR CRETACEOUS VERTEBRATES 


The Texas Paleontological Ex- 
pedition of the Chicago Natural 
History Museum left Chicago on 
April 3rd.  Co-leaders are Bryan 
Patterson, curator of fossil mam- 
mals, and Dr. Rainer Zangerl, 
curator of fossil reptiles. The ex- 
pedition is being conducted in co- 
operation with the Texas Memorial 
Museum of Austin. They will work 
in a large area surrounding the 
cities of Dallas and Fort Worth, 
located in the northern part of the 
eastern Cretaceous belt of Texas. 
The expedition has two main ob- 
jectives: (1) a careful investigation 
of the Early Cretaceous Trinity 
Sands in Montague County, where 


a reconnaissance party of the 
museum discovered mammalian 
and frog remains last autumn, and 
(2) to search for similar deposits 
south of Montague County and 
for Late Cretaceous vertebrates 
mainly in the Eagle Ford Shale 
and the Taylor Marl (very few 
vertebrate localities are known in 
the latter formations). Investiga- 
tion of the Late Cretaceous de- 
posits in Texas presents a con- 
tinuation of our program of faunal 
study of the southern so-called 
Gulf Series of deposits of late 
Cretaceous age. The expedition 
will remain in the field until about 
the middle of July. 
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All books listed here are deposited 
in the Library of The Earth Science 
Institute and may be borrowed by 
the members. Books marked with an 
asterisk may be purchased through 
The Earth Science Publishing Co., 
Revere, Mass. 


"APPLIED SEDIMENTATION 

Parker D. Trask, Editor. 1950. xii, 707 
pp., 114 “ig.; $5.00. (John Wiley & Sons, 
New York). A comprehensive handbock 
for geologists and engineers on the prac- 
tical problems and economic applications 
of sedimentation. Recent or slightly con- 
solidated sediments, ancient or mature- 
ly consolidated sediments (sedimentary 
rocks), and residual soils are considered 
in this symposium, prepared under the 
sponsorship of the Committee on Sym- 
posium on Sedimentation of the National 
Research Council The 35 articles are 
grouped under seven topics: (1) basic 
principles of sedimentation, (2) engi- 
neering problems involving strength of 
sediments, (3) applications of processes 
of sedimentation, (4) applications in- 
volving nature of constituents, (5) econ- 
omic mineral deposits, (6) petroleum 
geology problems, and (7) military ap- 
pleiations. Over 1000 references are given 

a vauable aid to both the student 
and research worker 


a 


MINERAL YEARBOOK 1947 

Allen F. Matthews, Editor. 1950. 1,593 
pp.; $4.25. (U. S. Bureau of Mines; Supt. 
of Documents, Govt Printing Office, 
Washington 25, D. C.), This Yearbook 
records the output, distribution and con- 
sumption of all known mineral com- 
modities for the year 1947, the mineral 
industry’s peak year of _ production. 
Various commodities are alphabetically 
arranged and comprise 64 chapters, 
including platinum, gold and _ other 
precious metals, gems, uranium, and 


petroleum products. In the section de- 
voted to foreign minerals, special em- 
phasis is given to the mineral industry 
of the Latin America countries. 


% 


BIBLIOGRAPHY OF NORTH 
AMERICAN GEOLOGY, 1948. 
E. M. Thom, Marjorie Hooker, & R. R. 
Dunaven. 1950. iii, 309 pp.; $0.60. (U. S. 
G. S.; Supt. of Documents, Govt. Printing 
Office, Washington 25, D. C.). This 
bibliography lists publications on the 
geology, paleontology, petrology, and 
mineralogy of the continent of North 
America and adjacent islands, Panama, 
the Hawaiian Islands, and Guam. It also 
includes textbooks and general papers 
by American authors and those by for- 
eign authors published in America. 


® 


*MAQUOKETA BRACHIOPODA 
OF IOWA. 

Y. Wang. 1949. viii, 55 pp.; 12 pls.; 
$1.40. (Memoir 42, Geological Society of 
America, New York). This paper supple- 
ments H. S. Ladd’s The Stratigraphy and 
Paleontology of the Maquoketa Shale 
of Iowa, part 1 (1929). Twenty-two 
genera and sixty species are described 
and discussed; six new genera are 
erected. The Maquoketa shale is an 
Upper Ordovician marine formation 
covering an area of nearly 700 square 
miles in the Mississippi valley and in 
northeastern Iowa. 


* 


"GRASSLAND HISTORICAL 
STUDIES: 

Natural Resources Utilization in a 
Background of Science and Technology. 
Vol. I: Geology and Geography. James 
C. Malin. 1950. xii, 377 pp., 5 figs.; $2.50. 
(James C. Malin, Lawrence, Kansas). 
This historical study of the midwest 
includes a section on the development 
of geological discoveries and mapping in 
the 19th century. The book is concerned 
mainly with the early history of Kansas 
City, Missouri. 
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GEOLOGY OF HOLMES COUN- 
TY (OHIO). 
George W. White. 1949 


7 maps; $2.00. (Bulletin 


173 pp., 5 pls., 
17, Geoolgical 
Survey of Ohio, Columbus). This report 
includes the physiography of the area, 
stratigraphy, mineral resources; and a 
section on gas and oil by Raymond E 
Lamborn, Stratigraphic sections are ap- 
pended. Coal, clay, limestone, and sand- 
stone, mainly from the Pennsylvanian 
Pottsville and Alleghany formations, are 
widely distributed over the area 
* 
SHORT PAPERS ON GEOLOGIC 
SUBJECTS. 

Illinois State Geological Survey. 1950 
23 pp., 9 figs.; free. (Circular 157, Ill 
State Geol. Survey, Urbana). This book- 
let includes the _ following articles 
Present State of Knowledge Regarding 
the Pre-Cambrian Crystallines of Illinois, 
by R. M. Grogan; Factors Affecting 
Measurement of Permeability of Un- 
consolidated Glacial Material, by R. D 
Knodle; Facies Analysis of the Niagaran 
tocks, by H. A. Lowenstam; and Physical 
Characteristics of the Oolite Grain of 
the Ste. Genevieve Formation, by R. S 
Shrode 

4 
STRUCTURAL GEOLOGY OF 
THE HAWTHORNE AND 
TONOPAH QUADRANGLES, 
NEVADA. 

H. G. Ferguson & S. W. Muller. 1949 
(1950). v, 55 pp., 15 pls., 10 ‘igs.; $2.00 
(U. S. G. S. Prof. Paper 216; Supt. of 
Documents, Govt. Printing Office, Wash- 


ington 25, D. C.) Isolated mountain 

ranges of Paleozoic and Mesozoic rocks 

are separated by stretches of Tertiary 
and Quaternary rocks. This report treats 
mainly the geology of the pre-Tertiary 
rocks and the folding and _ thrusting 
occurring during the Jurassic 

* 

PEGMATITE INVESTIGATIONS 
IN COLORADO, WYOMING, 
AND UTAH, 1942-44. 

J. B. Hanley, E. W. Heinrich, & L., R. 


Page. 1950. vi, 125 pp., 17 pls., 


34 figs.; 
$1.50. (U. S. G. S. Prof. Paper 227; Supt 
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of Documents, Govt Printing Office, 
Washington 25, D. C.). The size, shape, 
and position of minable deposits in 
several pegmatites have been success- 
fully predicted through structural and 
mineralogical studies The pegmatites 
described are classified as _ beryllium, 
lithia, muscovite, columbium-tantalum, 
potash feldspar, or rare earth pegma- 
tites The geology, 


mineralogy, and 
reserves of the mines and _ prospects 


examined are described 





WATER RESOURCES 
MARCH, 1950 


The spring breakup started in 
the North Central states. Storms 
in late March increased the flow, 
and moderate floods resulted in 
eastern North Dakota, southern 
Minnesota, and Michigan. Pros- 
pects are that spring runoff will 
be well above normal throughout 
the region, for a good snow pack 
remains in most areas. Ground- 
water levels are generally favor- 
able, and if snow melt is gradual, 
substantial accretions to ground- 
water storage may be expected. 

Floods and high water persisted 
in parts of the eastern Texas- 
Alabama region, in contrast to the 
continued deficient runoff in the 
southern Atlantic Coastal Plains. 
The New York City water-supply 
situation improved substantially, 
and moderate floods occurred in 
upstate New York. Ground-water 
supplies in northern New England 
have improved, and are now near 
normal. 

In the West, the flow of the 
Columbia River continued exces- 
sive stream flow in the coastal 
areas of British Columbia, Wash- 
ington, and Oregon was well above 
normal. The Colorado River was 


above normal, but surface-water 
supplies in central and southern 
California and in Arizona and New 
Mexico were notably deficient. 
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% Another earth science contest, for 
boys and girls under 20 years of age in 
the United States and Canada who have 
not yet enrolled in a college or univer- 
sity, has been announced by the Amer- 
ican Federation of Mineralogical Soci- 
eties, The contest awards will include 
mineral specimens, books, magazine 
subscriptions, and other prizes to be 
announced. Articles on any earth science 
subjects are acceptable The contest 
will end October 15, 1950. An official 
entry blank will be sent upon request 
to Prof. Richard M. Pearl, Colorado Col- 
lege, Colorado Springs, Colo. 


*% The total gold production for Ontario 
during February 1950 was 195,574 ounces, 
valued at $7,672,499, the highest number 
of gold ounces since December 1942. 
except for the last three months of 1949. 
34,513 ounces of silver are included in 
the above valuation. Quebec produced 
90,450 ounces of gold and 335,030 ounces 
of silver during the same period. 


% The total value of minerals produced 
in California during 1949, as estimated 
by the Division of Mines, is $1,103,127,000. 
Petroleum accounted for $753,248,000 of 
the total; followed by natural gas gaso- 
line; natural gas; cement, stone, sand 
and gravel; salines; clay products, 
liquefied petroleum gases; and gold. 


*% Ward's Natural Science Establish- 
ment, Rochester, New York is now issuing 
a “perpetual catalog of fossils” cir- 
culars issued at frequent intervals, offer- 
ing stratigraphic faunal 
groups, and fossil plants and_ shells. 


SPECIAL 


One dollar brings you our surprise 
package of fine gem material. This is 
a get-acquainted offer. One package 
per customer, and the offer is good 
for thirty days, only, from publication 
of this ad. Guaranteed double value 
in every package, We want new 
friends and steady customers. Order 
today. Packing and postage, 20¢. 


CATLIN'’S 


Gem and Mineral Supplies 
P. O. Box 876 Coalinga, California 


collections, 














CHOICE CRYSTALS 


We aim to stock all the crystallized types of 
Minerals, both groups and singles, in choicest 
selected quality, from foreign and domestic 
sources. Quality is our watchword. Pay a 
few cents more and get the best. 


CUT GEMS 


Complete stocks of cut gems, both faceted 
and cabochon, all genuine, precious and 
semi-precious, from world wide sources. 
Also a!] the important 7 hetic gems, in- 
cluding the new famous TITANIA (synthetic 
Rutile) which has more sparkle than a dia- 
mond (1 to 3 cara:s @ $15.00 per carat) 


URANIUM COLLECTION 


5 important uranium minerals: pitchblende, 
carnotite, autunite, uranium salts, uraniferous 
agate, for $3.50 postpaid. Handbook of 
Uranium Minerals for prospecting, containing 
96 pages, for $2.00. Both for $5.00 postpaid 


SUPPLIES, BOOKS, Etc. 


All the important books on Geology, Miner- 
alogy, Gemology, Paleobotany and Lapidary. 
NEW: Chambers Mineralogical Dictionary, 40 
full page color plates, showing 164 individual 
minera] specimens in color. Listing 1400 
definitions of minerals. Published in London 
Price $4.75 plus 15 cents postage. 


Supplies such as Fluorescent Lamps, Micro- 
scopes, Riker Mounts, Hardness Pencils, 
Diamond Saws, Geiger Counters, etc. 


32 Page Catalog Free. Write today 


V. D. HILL 


Complete Gem & Mineral Establishment 
ROUTE 7, BOX 400 SALEM, OREGON 








BACK ISSUES OF 
The Earth Science Digest 


The following back issues of the Earth 
Science Digest are now available 


Oct. 1946 $0.50 Aug. 1948 0.25 
Nov. 1946 0.30 Sept. 1948 0.25 
Jan. 1947 0.30 Oct. 1948 0.25 
Feb. 1947 0.30 Nov. 1948 0.25 
Apr. 1947 0.30 Dec. 1948 0.25 
May 1947 0.30 (2. 1948 0.25 
June 1947 0.30 eb. 1949 0.25 
July 1947 0.30 Mar. 1949 0 25 
Aug. 1947 0.30 Apr. 1949 0.25 
Sept.-Oct. 1947 1.00 May 1949 0.25 
Nov. 1947 0.30 june 1949 0 25 
Dec. 1947 0.30 July 1949 0 25 
Mar. 1948 0.35 Aug. 1949 0.25 
Apr. 1948 0.25 Sept. 1949 0.25 
May 1948 0.25 Oct. 1949 0.25 
June 1948 0.25 Nov. 1949 0.25 
July 1948 0.25 Dec. 1949 0.25 


The Earth Science Digest 


Revere, Mass. 
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SHELLS F FROM PANAMA. 

% The following shells are all superb 3% 
specimens in cleanliness, color, 
spines, etc.; distinctly not the usual 
commercial shells and not faded 
shells from old collections. 

Cypraea trona cervinetta $ .75 
‘Cypraea zonaria arabicula 40 


OPO 
BBE 


Cypraea zonaria robertsi 35 

Murex phyllonotus radix 15 
Murex phyllonotus regius 1.25 & 
“Olivia porphyria 1.00 8 
Olivia angulata 1.00 & 
*Fasciolaria granosa 1.75 $8 


*Scarce shells 


Strombus granulatus 50 i 
Strombus gracilior 50 es 
*Terebra ornata 50 8 
Terebra strigata 65 
*Strombus peruvianus 1.95 ® 

8 

4 


Collection of the above 
13 Shells $10.00 


Parcel post and insurance extra on 
order less than $1. 


SAGE ENTERPRISES; 


2 —— aqnare 


me 
oS 






Boston 8, Mass. 








EARLY SPRING BARGAINS 


Selected obsidian bombs — Gem quality 
Californite (‘Kraft Jade’’) — Agatized palm 
wood — Gem quality opalized wood. Any of 


these at 50c a pound plus postage. 5 pounds 
for $2.00 (will mix) 

Genuine ancient Indian gem arrowheads 
mounted on gold and silver tie pins from $3 
to $10 each. California purchasers please 
add sales tax 


JAKE’S ROCK SHOP 


218 University Avenue Davis, California 
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RADIATION DETECTOR | 


Designed Especially For Prospectors 





Engineered By 
Pioneer Manufacturer of 
Radiation Instruments 


@ LIGHT @ RELIABLE 
@ PORTABLE @ SENSITIVE 


Write for Full Details on Model F-4 


Technical Associates 


3730 SAN FERNANDO ROAD 
GLENDALE 4, CALIF. 











GEOLOGIC COLOR SLIDES 


For study in class or home — Geologic 

interpretations of National scenic won- 

ders in beautiful Natural Color! Send 

$! Ly for Trial offer — 3 MOUNTED 

gb/1\ 2" SLIDES postoaid. FREE 24-page 
Lo a catalog ~ DEPT. 1 


112 €E. mon 
Heald-Robinson Monrovia, Coltersie 








Technological Collection of the Most Important Ores 


30 specimens, size 1” plus in compartment box 9x12 


er 


Price $5.00 prepaid 


Booklet, Introduction to Geology for 


the Layman 50¢ 


WE SPECIALIZE IN MINERAL SETS FOR GIFT SHOPS AND MINERAL SUPPLY 


STORES - - - DEALERS’ 


Write for 


INQUIRIES INVITED 


» catalogue 


ECKERT MINERAL RESEARCH 


Dept. E 


110 E. Main Street 


Florence, Colorado 
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-BURMINCO 


Are You Interested In 


Rare Mineral Specimens ? 
Gem Materials ? 

Fine Fluorescents ? 
Showy Cabinet Speciments ? 


Some of our recent offerings: 
Morganite, Beryl Crystals, 
Famatinite, Melanovanadite, 
Percylite, Hewettite, Codazzite, 
Quisqueite, Stolzite, Topaz, 
Lawsonite, Patronite, Pascoite, 
Cerargyrite, Cornetite, Curtisite, 
Paravauxite, Tennantite, Triplite, 
Fluorescent Calcites, etc. 


Then write for our free, con- 
tinuously up-to-date catalog. 


BURMINCO 


128 S. Encinitas Monrovia, Calif. 
Open 9 A.M. to 9 P.M. Closed Tuesdays 


























The Rocks and Minerals 


Association 


Headquarters: Peekskill, N. Y., U.S.A. 
Organized in 1928 for the increase and 
dissemination of mineralogic knowledge. 
Membership in the Association is open 
to all persons of good standing in their 
respective communities, and who are 
possessed of a sincere interest 
ters mineralogic. 
Dues $3.00 a year 
Some Advantages Of Membership 

All members in good standing receive: 

(1) Rocks and inerals, a bi-monthly 
magazine. (2) A member's identification 
card that secures the privileges of many 
mines, uarries, clubs, societies, mu- 
seums, libraries. (3) The right to parti- 
cipate in outings and meetings arranged 
by the Association. (4) The right to 
display a certificate of membership and 
to place after their names a designation 
indicating their membership or to ad- 
vertise membership on stationery, etc. 
(5) The distinction and the prestige which 
comes from membership in the world’s 
largest mineralogical society 


in mat- 
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Secretary ROCKS AND MINERALS 
ASSOCIATION, Dept. ES, 
Peekskill, N. Y. 

I desire to join the Association 
Please enrol] me as a member for 
years for which § is en- 
closed as dues. (Dues $3.00 a year.) 


NAME 
ADDRESS 


(Please print or write plainly) 
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GEM ROUGH 
KEWEENAW AGATES,. Small beach 
pebbles. Colorful $1.25 Ib. 
AVENTURINE. Green quartz with 
mica 1.25 Ib. 
STAR QUARTZ. Should be in every 
collection 2.00 lb. 
DENDRITIC OPAL. Trees, shrubs 
in tan and white opaque 
opalite 1.00 Ib. 
BLACK OBSIDIAN. Jeweler’s qual- 
ity 1.15 Ib. 
BRECCIA JASPER. From _ Stone 
Canyon 1.15 Ib. 
NEVADA GEM WOOD. Browns 
and reds 1.25 Ib. 
RHODONITE. Pink and 
black 1.15 Ib. 
ALGAE AGATE. Brown feathery 
whorls 1.00 Ib. 
MONTANA AGATE, Bands, colors, 
spots 1.00 Ib. 
ALL GEM MATERIALS POSTPAID 
ONLY AHMEEK, MICH. 
THE 
BEST VIOLET L. LUOMA 

















FRANK LYMAN 


FINEST QUALITY SEA SHELLS. All are 

scientifically labeled, classified. Miniature 

journal ‘Shell Notes’’, Deluxe Edition, illus- 

trating shells and corals, 50 cents per copy 

(Vol. 2, Nos. 7, 8, 9 combined — December 

1949 edition). 
F 


RANK LYMAN 
LANTANA FLORIDA, U. S. A. 
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CRAFTSMANSHIP 


A monthly paper of special in- 
terest to gem—and metal-workers 
who wish to sell their finished 
products. In addition to general 
articles about crafts and craft 
clubs, CRAFTSMANSHIP features 
a regular Market Place column 
listing dealers who purchase craft- 
wares for resale. Annual subscrip- 
tion is $1.50 Address: CRAFTS- 
MANSHIP, Dept. E, Post Office 
Box 160, Wall Street Station, New 
York 5, New York. 








THE EARTH SCIENCE DIGEST 











From the German 
Precious Stone Center: 


Collections of 20 rough precious 
stones $1.50 and $3.00, postpaid, 
duty free. Remit by international 
money order. 

Also cut gemstones of every de- 
scription. Gemological and other 
scientific instruments, microscopes, 


spectroscopes, scales, et« 


G. O. WILD 


Idar-Oberstein 2 Rhineland, Germany 











FAMOUS TEXAS PLUMES 


Pick up your own for 25c a lb. or choose 
from my tables. Red plume and many other 
types of agates Order filled promptly. 10” 
Ye arbor Gov't used saws, $1.00 each. Post- 
age please. 17 miles south of Alpine, Texas 


WOODWARD RANCH 
BOX 453 ALPINE, TEXAS 
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SEND FOR OUR NEW FREE 
48-PAGE CATALOG 
F 


PICTUROL FILMSTRIPS 
COLOR SLIDE SETS 
PROJECTORS and ACCESSORIES 


of selected 
50¢ each 
and Nov. 1949 


200-2’7x2” color slides 
mineral specimens 
[see the June, Oct., 
Earth Science Digest ads] 


VISUAL AIDS DEPT. 
The Earth Science 


, 


i 





Publishing Co. 





Revere, Mass. 


| 
i} 





FRACTURE HEALER 


Most internal fractures that show up after 
polishing translucent materia] may now be 
made permanently invisible with this new 


formula. Results guaranteed. 4-ounce bottle 
enough for dozen of stones, with instructions 
$1.50. Eight ounce bottle $2.50 

FRANK W. LONG 
SCAFFOLD CANE RD. BEREA, KENTUCKY 








TONOPAH, NEVADA is where C. C. Boak 
lives, with his outstanding worldwide 
collection of mineral and gem specimens, 
cut gems — fine opals. No junk. Those 
marvelous all-crystal groups must be seen 
to be appreciated Visitors always 


welcome, 
C. C. BOAK 





POLISHED SPECIMENS 
OF DIFFERENT MATERIALS 
25¢, 50¢ and up 
obsidian, — es 

petrified wood, 


NO ORDER LESS THAN $2.00 
Write for List 


E. CAILLAND 


3642 Gardenia Ave., Long Beach 7, Calif. 


Agate, jasper, 








LAPIDARY SERVICE 


Cutting of facet or cabochon stones from 
your rough. Recutting & polishing of all 
em stones. 

i complete stock of gem stones for your 
collection or jeweiry plone eg beautiful 
Australian Opa] and synthetic Rutile at 
new low prices. 


ACE LAPIDARY CO. 
P. O. Box 67, JAMAICA, N. Y. 








GEM ROUGH 


WILLIAMSITE: from VU. S&S variet 
of massive light green to a! cian emeral id 
green precious serpentine with pleasing 
patterns of yellow and black throughout 
This material has been represented as jade 
Light green material @ $2.75 per pound, 
dark green material @ $3.25 per pound 


APATITE; GOLDEN: from Mexico. Crystal- 
clear golden-yellow crystals of fine mate- 
rial for cutting flawless faceted gems. In 
pieces from 1 to 8 grams each @ 20 cents 
per gram 

PERTHITE: from (Canada) 
golden-honey colored feldspar, 


Semi-translucent 
with moon- 


stone-like adularescence when properly 
orientated in the other direction @ $1.25 
per ounce 

TOPAZ - GOLDEN (precious) from Brazil 
Crystal fragments of excellent color. Will 
cut brilliant in‘'eresting cabochons and is 
excellent specimen material @ $1.75 per 
ounce 


Are you on our mailing list? Do you have 
our catalog which contains the following 
listed items: 30 varieties of gem rough, slabs 


and blanks, synthetics, ring mountings, 
books, tools and abrasives, gem and ring 
cases If not, write for it IT’S FREE 


Al) prices F.O.B. N. Y. C. Satisfaction 
guaranteed — money refunded 


TECHNICRAFT LAPIDARIES 
CORPORATION 


IMPORT-EXPORT 


35690 BROADWAY NEW YORK 31, N. Y. 














TONOPAH, NEVADA 





WANTED 


Back copies of The Earth Science Digest 
Will pay 40c each for copies in good con- 
dition of the following issues: August 1946, 
September 1946 March 1947, September 
October 1947 Gertrude Roberts, The Earth 
Science Digest, Revere, Massachusetts. 
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e_«CURANIUM PROSPECTING WITH 
~ M-SCOPE GEIGER COUNTER 


iS 


, 


16 Page FREE LITERATURE 
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THE EXPERTS SAY. 


Buy MILQUIST! 


The best buy in lapidary equip 


* Rate Meter * Flash Indicator 
* Weight 5 Pounds * Headphones 

* Beta-Gamma Shield * Low Battery Cost 
* Ultra-Sensitive * Accurate 


1961-63-65 University Ave. Palo Alto, Calif. 








MINERAL EXCHANGE 
BULLETIN 


Announces: THE FIRST 
SPECIAL CONVENTION ISSUE 
Featuring a special compilation of the 
mineralogy of the Trona — Death Valley 
region in Caifornia—one of the most 
heavy mineralized areas in the country 


Order now at 59 cents per copy or sub- 
scribe for three issues at $1.00 per year. 


1552 STEINER STREET 
SAN FRANCISCO 15, CALIF. 
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GOLD COINS WANTED 


Of Numismatic Value Only 


48-page U. S. Coin Value Guide $ .50 
1. 


25 Indian Head Cents 00 
25 Different Foreign Coins 1.00 
Royal Coin Company 
DEPT. 1 


2 Scollay Sq., Boston, Mass. 






PRICES $97.50 Up 


TIME PAYMENT PLAN 


FISHER RESEARCH 
LABORATORY, Inc. 
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ROSE QUARTZ 


Finest Quality Asteriated 
Few Fractures $2.50 per Ib. 
Also 
Banded Agate 
Dyeing Agate 
Carnelian 
Clear and Smoky Quartz Crystals 
Citrine — Amethyst — Aventurine 
Bloodstone 


And many other cutting materials and beauti- 
ful specimens from Brazil] and India. Send 
for our lists. 


MURRAY AMERICAN 
CORPORATION (Dept. A) 


$5 Summit Avenue Summit, New Jersey 











MINERAL NOTES 
AND NEWS 


Devoted to the study of minerals and 
the activities of Mineral Societies. The 
Official Journal of The California Fed- 
eration of Mineralogical] Societies. 
Subscriptions $1.00 a year (foreign, 
$1.50 a year); single copies, 10¢. Special 
reduction to Society members. Ad rates 
on appiication 


Paul VanderEike, Editor 
Route 5, Box 177 
BAKERSFIELD CALIFORNIA 











Mention The Earth Science Digest 
When Answering Advertisements 












HILLQUIST_ GEM- MASTERS 


SAWS! GRINDS! @ 
SANDS! BUFFS! @ 
Everything in 
cluded except 
motor. Uses all 
Hillquist acces 





sories. Ideal for 
beginners. Only 
$42.50 complete 


HILLQUIST DRUM SANDERS "ey, 


The most popular drum 
sander made. Patented 
quick-lock’ screw makes 

it easy to change sanding ~ | 
cloth. Two sizes (2° x7 “—$6) | 
(3''x7"’—$7). State size arbor XS 


HILLQUIST TRIM SAW fielded 


The “Cadillac” of trim saws. Exclu 





sive ‘up-and-down 


——“, arbor. “No-splash 
, Zh ae plastic guards 
Precision rock a 
clamp and guide. @ 
Complete with 8” ®& 
—_ Si blode, $57.50» 
ae : 


HILLQUIST FACETING ATTACHMENT 


a — precision instrument. Only 
$29.00. For Hillquist 
oa Lap Unit or 

for any other 
lap by using 
Adapter Socket 
at $2. No better 
faceter made 





© 
> AILOUST DAMOND SAWS UNS 


® Cut Faster 
@ less 





Last Longer—Cost@ 
Available in all sizes.@ 


eyYou ll swear by ‘em, not at emis 


Meld BEFORE YOU BUY ANY oe 


LAPIDARY EQU/PMENT- 
Send for our BIG HLEE 


VE LIYS 


PACKED FULL OF HELPFUL LAPIDARY 


INFORMATION - SEND WOW TO- 


EQUIP 
CO. Ine. 


LAPIDARY 


1545 W.497h ST. SEATTLE 7 WASH. 


ea eeA 
an y; ifs! 


+. 
he 


on 


a 
HILLQUIST LAPIDARY ARBOR 


Big! Rugged! Fast! Quiet! Takes 
2° x12” wheels. Valuable for pro 
fessionals or anyone wanting fast, 
smooth grinding. arbor only$53.50 
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HILLQUIST SLABBING SAWS 


12” bench model, $65. 
16” floor model, $97.50 4 
20” floor model, $140. 
Real rockhounds saws 
favored for their big 
capacity and lifetime 
construction Magic- 


Sri” entero: fed rm 
“il ILLQUIST COMPLETE FACETER 


Only $62.50 complete with 3 
= index plates. You can cut any 
faceted form quickly and 
easily. The equal 


of faceters 
or, costing twice 
the price 
tate HILLQUIST GEM DRILL- HOLE Ny 
Dri lls finest holes , om 
at high 1 —~ 
speed ond saws 


discs up to 1'2 
Exclusive ramrod 


" 









action prevents 
core plugging 


Fully automatic “ $68.80 


BEAM HILLOUIST COMPACT LAP. UNIT 


Bigger than the Gem-Master. Handles 


up toa 10” saw. Saws, grinds, cs 


%. 


sands, polishes, laps, facets 
cuts spheres — does every 
thing and does it better 
Thouands in use 
Everything included 
except motor 


at $110 














MINERAL ENTERPRISES 


An attractive display of reasonably priced mineral specimens may be 


at our office in downtown 


way station. 


Boston, located 


across from the 


found 


Scollay Square sub- 


We feature a complete line of Mineralight lamps, from 


$12.50 up, 


We offer a wide selection of books on mineralogy, 


Office hours: Weekdays 


Other hours by appointment. 


11:00 


including the new SIL series, 


A.M. to 5:00 P.M. 
Call CApitol 7-1026. 


and supplies. 


gemology, and gem cutting 


Saturday—11 A.M, to 4 P.M 


MINERAL ENTERPRISES 


2 SCOLLAY SQUARE 


BOSTON 8, MASS. 
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New Collections of Radioactive Minerals 


| PROSPECTOR’S POCKET COLLECTION (MC70). Six common, 

accurately identified uranium and thorium minerals for handy 

reference in the field or laboratory. Complete in pocket-size 

box — $1.75. 

| REFERENCE COLLECTION OF RADIOACTIVE MINERALS (MC 

71). 16 selected specimens of common and important uranium 
and thorium minerals, housed in an attractive box. Complete with 
label list, information booklet — $7.50. 


(Shipment by express ... Prices: list, Rochester, N. Y.) 


Also Recommended for the Uranium Prospector 
* Mineral Specimens * Geiger-Muller Counters 
* Ultra-Violet Lamps * Prospectors’ Reference Books 





| Write for Price List — U-6 


WARD'S NATURAL SCIENCE ESTABLISHMENT 


3000 Ridge Road East Rochester 9, N. Y. 


























ROCKHOUNDS’ TWO LOCATIONS 


Southwestern Headquarters You may have seen my fluorescent 
mineral displays at Mineralogical 


Lapidary prospecting equipment and Conventions at Denver, Boise, Boze- 


supplies. Custom sawing, cutting and 


polishing; practical instruc.iion. Specimens, man, Seattle and other cities. 
cutting material silver work Geiger 

Counters _ The ——s Now I have two permanent loca- 
Desert Scenic Stone 2 per pound; . ’ : : ‘ : eo 7 
cents per sq. inch We buy, sell, and tions where you and your friends 


trade Laguna and Rio Puerco Agates may see these same beautiful dis- 


yJlay specimens. 
NEW MEXICO MINERALS Ce 


2822 N. SECOND STREET 
P. O. BOX 6156, STATION B 
ALBUQUERQUE, NEW MEXICO 


One is Smith’s Fluorescents, Room 
311, 220 S. W. Alder St., Portland 4, 
Oregon. 








The other is at the Crystal 
Museum, Depoe Bay, Oregon, on 
= the Coast Route 101, 14 miles north 
of Newport. 





TREASURE and MINERAL 


LOCATORS 


Geiger - Counters 
FOR URANIUM-ORES 


Both places can also supply you 
with Mineralights, Geiger Counters 
(4 different makes), Glo Craft Pro- 
ducts, and R-V lamps and paints. 


Write today for free literature 
Credit Plan Please state particular interests 
Free Literature 
FISHER RESEARCH 
LABORATORY INC. 


Palo Alto, Calif. 


Sincerely yours, 
ARCHIE H. SMITH 
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Just Published 


THIS EARTH 
OF OURS — 


Past and Present 


By CALEB WROE WOLFE 
Professor of Geology, 
Boston University 


Extensive experience with the aim 
and teaching of Libe.al Arts sub- 
jects plus an understanding of the 
student interests and availabie 
time have resulted in this unique 
textbook of geology by Dr. Caleb 
Wroe Wolfe, Chairman of the Geo- 
logy Dept. at Boston University. 
In this new textbook, which in- 
cludes both physical and historical 
geology, the author has omitted 
extended details and all material 
which the beginning student need 
not master. 

Each geologic concept is well 
illustrated, with thorough explana- 
tions accompanying each illustra- 
tion. 

The philosophical aspect of geology 
and its unsolved problems are 
emphasized 

Historical geology is treated (first 
from the point of view of the 
history of the continent, and then 
according to the history of life. 

It is written for the beginning 
student and is particularly appro- 
priate for a first year Liberal Arts 
course in geology. 


MARCH 1950 


384 Pages, 239 Figures $5.00 


Teachers: A limited number of ex- 
amination copies are available. 


DEALERS’ INQUIRIES ARE INVITED 


THE EARTH SCIENCE 
PUBLISHING COMPANY 


REVERE, MASS. 
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INDIAN RELICS 

4 VERY FINE ANCIENT INDIAN 
ARROWHEADS, $1.00; 4 tiny 
perfect bird Arrowheads, $1.00; 1 
Ancient Stone Tomahawk, $1.00; 
2 Flint Skinning Knives, $1.00; 1 
Large Flint Hoe, $1.00; 2 Spear- 
heads, $1.00; 10 Arrowheads from 
10 states, $1.00; 10 Fish Scalers, 
$1.00; 10 Hide Scrapers, $1.00; 4 
Perfect Saw edged Arrowheads, 
$1.00; the above 11 offers, $10.00 
Postpaid. List free 


LEAR’S 


GLENWOOD, ARKANSAS 
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FRYER & SON 


vf mporters 


Handcrafted Mountings 


FILIGREE & HAND HAMMERED 

BRACELETS - LADIES & MEN’S RINGS 

BROOCHES - PENDANTS - EARRINGS 

Send for Selection on Approval 
WHOLESALE ONLY 

P. O. BOX 744 SAN CARLOS, CALIF. 
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NOTHING BUT 
NATURAL HISTORY 
IN LAYMAN’S 
LANGUAGE 











Frontiers - Five Times a year 
3 years (15 issues) $4.00 
Published by 
The Academy of Natural 
Sciences 


19th and PARKWAY 
Philadelphia 3, Pa. 
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The Earth Science Publishing Company 





OM + BOMAME 


All books listed here may be obtained by sending a check or money 


| order to THE BOOK SHELF, THE EARTH SCIENCE DIGEST, 
REVERE, MASS. 


[We pay postage in the United States] 





OUR TEN “BEST SELLERS” 


Since we began to advertise our complete catalog of books on the 
earth sciences, which appeared in the Earth Science Digest from 
June 1949 to January 1950, we have found the following ten books 
to be the ones most in demand by our readers from the list of 
over 250 titles: 


THIS EARTH OF OURS by C. W. Wolfe. 1950. 384 pp., illus 

HANDBOOK OF URANIUM MINERALS by Jack DeMent and H. C. 
Dake. 2nd Edition. 1948. 96 pp., 22 illus. 

MANUAL OF MINERALOGY by Edward S. Dana. 
vised by C. S. Hurlbut, Jr. 1941. 480 pp., 436 illus. 

GETTING ACQUAINTED WITH MINERALS by George L. English. 
1936. 324 pp., 258 illus. 

TEXTBOOK OF MINERALOGY by Edward S. Dana. 4th Edition re- 
vised by William E. Ford. 1932. 851 pp., 1089 illus. 

HISTORICAL GEOLOGY by Carl O. Dunbar. 1949. 567 pp., 380 illus. 

OPTICAL CRYSTALLOGRAPHY by Ernest E. Wahlstrom. 1943. 260 
pp., 208 illus. 

DANA'S SYSTEM OF MINERALOGY. 7th Edition by Charles Palache, 
Harry Berman, and Clifford Frondel. Vol. I: Elements, Sulfides, 
Sulfosalts, Oxides. 1944. 834 pp., 1500 illus. 


INDEX FOSSILS OF NORTH AMERICA by Hervey W. Shimer and 
Robert R. Shrock. 1944. 837 pp., 303 pls. 


THE OCEAN by F. D. Ommaney. 1949. 238 pp., 16 illus. 


15th Edition re- 


Is there a book relating to the earth sciences which you need 
and which was not listed in our catalog? If so, why not write to 
us? We can obtain for you practically any “in-print” book pub- 
lished. 





The Book Shelf 
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$5.00 


2.00 


10.00 


20.00 
2.00 


Revere, Mass. 








MAKE YOUR PURCHASE OF SELECTED 
MINERALS WITH CONFIDENCE FROM 
AN ESTABLISHED DEALER 








For the past fifteen years we have supplied choice selected mineral 
specimens to colleges, museums and private collectors. During this 
time we purchased many large collections that have since been 
distributed to museums and collectors throughout the United States 
and many foreign countries. We are constantly purchasing fine 
minerals and entire collections from world-wide sources and have 
at present a remarkable stock to offer. With ‘fifteen years of faith- 
ful service behind us, we look forward to serving your future needs. 








minerals, fluorescent lamps, books, picks, etc., is still in use. It 
can be had for twenty-five cents in coin or stamps to help defray 
postage and printing charges. Available free to colleges and 
schools if requested on department stationery. 


illustrating Uranium-bearing Minerals and No. 2 describing and 
illustrating Crystallized Golds. 


more than a decade ago. we were one of the first mineral dealers 
in the East to represent and recommend them. We still recommend 
Mineralights to be the finest short wave ultra-violet lamps on the 
market. We carry the complete line in stock for immediate delivery, 
including the new sensational SL models. There is a Mineralight 
designed to meet your particular needs whether this be in the field 
or in the laboratory. Prices range from $12.50 to $165.00. Send for 
free descriptive folders. 


Heaa and handle forged from one piece of steel. Handle is leather 
covered for comfortable and firm grip. Fully guaranteed. Available 
in black finish at $3.25 and highly polished finish at $3.50. Postage 
and insurance for three pounds is additional. 


10 McKINLEY AVENUE EASTHAMPTON, MASS. 








Selected Mineral Catalog No. 9 


Our catalog number nine listing minerals, crystals, fluorescent 


Send for free copies of our bulletins No. 1 describing and 


Mineralights 


When the Ultra-Violet Products, Inc. introduced Mineralights 


Estwing Prospectors Picks 


The ideal prospectors or geologists pick is made of finest steel. 





SCHORTMANN’S MINERALS 




















